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TAEIOHALT 10K ACCIPIAMNLE .

(AP LCADLE T3 ALL CIL LIEMS)

DESICH FEATURES

The 1YL 45 comprised of 20 aleclrical
subassemblies; 13 subassenhlies are Lochheed
Harbtinm Askro Spare designed and Fabricated
using standard printed civeuit board type
conttruclion. The remaining 2ix assem
blies, ¥ stepper wotoers, High Yoltane Power
Supply (HYFS), Tatens|field CCO {ICCOY, and
Lens asscmbly are vendor supplicd compe-
aonts, which have born cperified awd pur-
chased according bn Lockbeed Martin Speci-
ficalion Contrpl Dramings (5C0s} prepared by
Engineering and Product Assweance,  Sproi-
ficalions per the ST are performance, Lesk,
qual ificalion, and acreptamce revuirements
for a procuorad picee nf equipnwent. Parls,
waterials, precesses. and design quide-
Tines for the IINEC prograw are specilicd

in accordance with Lockheed Martin

1267628, Thiz document defines Lhe

prayram requirements.

MIL-5T0-975%G wilT serve as the primary

tHt parts solaclion docoment. LF 3 sull=
able part canncl he fawvmd in MIL-STD-9754,
pquivalenl EEL parts Lhat meel Lhe folluw-
ing crileria may be subskituted,

Hicrocireuils aro ab Teask Class U Lewvel
HLI -H-23570 devices. A1l nicemcircubks
are subjecied to Particie Llmpacl Hoisa
Deteckian [PINO} testing per MIL-STD-883C
lereepl Tor devices wilh plaslic apoey-
Lype packaged.

Bipdes and kransislors are at least JANTEV
in accordance wilh MIL-5-12500. All <pmi-
comluctors e Lovily-tppe packaqes are

subjected In PIND tesliog per MIL-SID-NARC,

DLSIGN TLAJVRED [Cont .}

elays are procured Lo the highest
mililary cstablishad reliability [NIL-ER})
Level as delined im MIL-R-39016. Relays
arg subject te PMIND tesling.

Switches are procurcd to at least Lhe
cecpad highest Tevel of the appropriote
HIL-ER specificalion. Switches aré sub-
jorted to eilher PIND tasiling or X-ray
analysis as appropriale, for parlicle
veteclion,

[ILher discrete parls are procured to at
Teast the serand highest leval ol the
appropriale HIL-LE specilicalian.

Parts not included in Lhe abave dojuments
have been used in the design opnly afler a
non=standard garie acceplance requoesk
|HSPARY has been prepared, submilled La
\teliabl 1ty Assurance Engincering and
approved Far wse in Lhe specilic
application(s) deflmed in Lha NSPAK by
HASA-JKL.

Worel caze circuit analyers have been
perfarmed and docemented for all circuil
designs Ln demantirate thal suflicicent
ppeTating marging enisl For all eperaking
corditions. The analysis was worst case
in that the value for each of the variable
paramebers w3z sol Lo Timils Lhab =11
drive the gulpul Lo A maximm {or min. |

A component approach roview aad analysis
was comluclenl Lo vevily that Lhe applied
siross un oach picce part By Lhe Leapora-
Lure egalrames vlegliljis] wikh poviven-
monlal qualificatinn Lesting does not
emcerd Lhe slress deraling valwves
identified in Lockhopd Martin 376000

DESIGH FEMURES (Conl.}

In addiliom, an oblective examination

of the design was performed through a
Fraliminary Design Review and Crilical
Dosign Revisw to verify that Lhe 1IVC met
specilficabion and contraclual regquiToments.

BARE O0ARD DESIGN

A1 baards are canstrueled From Tamsraled
capper—clad epmy glass sheeks per
HIL-P-13949 Type GF Grade &, Circoit
conmeclions are wade through printed

traces which vun from pointl ta point on

the beard surfaces. Every Lrace terminales
ak an annular ping,  The antular piiy suv-
Tounds the hwle bn which a coponent Tead
o Laeminal s lpcaked. This ring provides
a foating for the salder, ensuring pocd
puchanical and alectreical perfarmance. Lis
size and shape are governed hy HIL-P-3500
az are Lraco widths, spacing and rauiing.
These requircments areg reiteraked spec—
ifically in drawing netes lv Turlhar assure
compliance. Yaridlions belween Lha artmork
masier and Lhe (inal product {due ko
irreyularilies of Lhe atching process)

are 2lso controlled by drawimg nebas.

his prevenls making defective beards from
gond arlwork. Holes which house no lead

or Lerminal, bub serve oaly Lo electrically
interconnecl Lhe differeat haard layers,
gontain stikch hars For mechamical svpport
and dowreased reliability.

The Lhrawgh lwles arva drilled Trom a drill
topa thus elimirating the possibilily of
TR T EY of oW nllhwiﬂg tight control
over hole and asnulae ing comcenkriciby,
an iaportanl raliabidikty criterion. A0Ler
dritling and ebching, a1l copper cladd iag
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RARE BOARD DLSIGH {Conk, )
is Lin-Tead plated per BIL-STO-149%.  This
provides Tor ecasy and reliable soldering
al Lhe btime nf hoard agsemhly, swen afler
perinds of prolonged siorage.

BOARD ASSEHILY DESIGN

AYY components are inslalled im o maaner
which assures maeimmm reliability.
Component Yeads are pre—Linned, allowing
Lotal wetling of salder joinls. All leads
are formed to provide stress rediel ami
the bodies of iarge components arve slakad.
Special movnting and handling fnckryclions
ara included ia each drawing required after
Final assembly. The board is coaled with
urcthane which protects against humidity
and contaminallon.

ACCCR 1

Earlh assembly is individoally Lewled to

4 HASK approved Acceplance Test Procedure
TR-AT-20007442 . The hoceptance Tesl lpw
is detailed in allached Table 1.

QUALTFICATION, TEST

The QuallFication wnil is idenlical Lo the
righl unit canfiguralinn in cvery respocl
and 1% used salely tar the purpose of gual-
ilicabion tesLing. The Qual wnil must
surcesslully completa acceptance testing
prior to entering gualiflcatign testing,
The Qual wait hac passed Lesting an
accordmme with NASA approved test plan
FH-C-20007442 . The Qualificaliom Tasl

Flaw is delailed in altached Tabte 2.

RATIOMALE FOR ACCERTANCT . [Cantimuad}

rcaal LodAL [£ST15

In erder Lo wverily Lhal CCTY components

Are aperational, 3 Lest most verify Lhe.
health of all the cowmand relaled com-
ranenks from Lhe PHS (A2A1] panel swikch,
thraugh the RCU, Lhrough Lhe sync lines

La Lhe Camera/PT, Lo Lhe Camera#PIU
comand decader. The tesl must also werily
the camara's abilily te prodece video, the
VeIt g ﬂhilily to roule wideo, and Lhe man .
iter's abiliky Lo display video. A similar
test would be perfomed ta verily Lhe HOM
commiand path.

FPre-taunch on Orbiter Test/In-Flight Fasl

I'. Mower CCTY System.

Z. Wia the M5 panel, telecl a moniior
as destimation and Lhe canwera vmler
tesl as saurcp.

3. Bl "Coamera Power (0™ cosmand Tom
the 'S panel,

4. Selesl "External Sync” an manitar.
5. {Observe vidco displtayed on monitor,
Mote that if videp on monltar is
syachranized {i.e., stable raster)
then thie indicales that the camera

i5 receiving comprsibe sync From
the BCU and Lhat the camera is pro-
ducing synchranized video,

G. Senf Pan, Ti1L, Foews, Janm, AL,
and Gamma comiands snd wisyally
{either via 1he moniter or direcl
ohservation) verify operation.

7. Selact downtink as desilinalinm ant
camerd undler test as sopurce.

G. Observe viden routed to downlink.

5. Send "Camera Power OFF" command via
FH3 panel.

'0. Repeat Steps 3 Lhrough 9 ewcept
PsSne command i wia the POM coraand
pally,

QA INSIECT I
Frocurenent Cepirol - The JTVD EEE larts

aml hariware ilews are pracered Tram
appravel wendors and suppliers, which
meat the requirements sek forkh in the
LTYC cantract. Aesident GPRY perspmnzl
review all precursment docimonts La
estabilish Lhe need For G5I gn selected
parls [PAL S17].

Inggmin - Incoming
Duality Inspectians are made on all
roceived materials and parts. Results

are recerded by ot and retained in fila

Ly draning and conlrgl nuebers for fulore
refergnce aml traccability. A1l EEE parts
are subjected to incaming acceptance besls
a3 called For in PAP A4.19 - Tncoming lnspec-
Lipn Test Insktruckions. Incoming Flight
parts are furlhar procexted in accordance
with Lockheed Harlin 3267028, Mechanical
itens are inspectad per PAP S 14 = Supplier
Qualiiy Assurance, and PAP E10,8,) - Froce-
dore Tor Processing Incoming or Purchased
Parts Designated Tor Flight Wse. Accepled
Ttems are deliverod bta Material Contealind
ataves ard retained under gpecified con—
dilioms untit fabrication i required.
Mon—tonfarming materials are held far
Malerial Revipw Hcard (MRH) dlsposilian.
FRAP A4, T4, )

Doard nssembly & Test - Prior to Lhe cbark
of TMC board assonbly, a1l items arc
verifiod Lo be carrect by <tock room
personnel, a3 Lhe {vlens are gcomwlated

In Form a kit. The itomt are verifiod
again by the pperalor who assebles the
kit by chacking agxinst Lhe as—byilk-
parts=1isL [AOFE j. DFRD Handalory
Tospection Pointg are desigred far all
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DAIHSPECTION (Cunt.)

printad circpit, plus hapapcs rdnneclars
far solderving wirimg, vrimping, solder
splices ard gualily whrkminship priar to
cagbing of Lhe conpanent side uf boards
and xleaving of harnogces.

RATIDMALE FOR ACCEI'TAMCE.  [ConLiaweend}

QASINSPILTION (Cont.)
[TE fAoards

Specilic ITYE hoaed acsewmbly and tasl an-
sbraclians are pravided In drawing notes,
and applicabln drcumeals ave calied ook

in Lhe Fabricative Procedure and Racord
(FPR=-Z200D7442) and parts tigh PLZODG7A4Z,
These bnclude Process SLandard-Bond g
RIV-56E 22B08H1, Process Standard — Bonding
Yelcra Tape I2BODBY, Specilicalion
Saldering 2280747, Specilicalion - Crlimp-
tng 2A0800, SHEEifiLaliun = Bandiny and
SLaking F7BOB8/A, Spercificalion = Urelhane
copting E2OOARY . Specificalion - Marking
AMAMR, Spacificration = Uarkmanship
LO20QI5, Specification Donding and %lak-
{]) EZHHB?E1 Jpecification-Have 5oldor
2200821, Specificatipn-Prinled Wire Deard
SLaking £ZBOBST, SpecifFication-Refiow
Laldering 2280754, Specificatioa—Saldering
Surface Hount Componcnts 2005710,

QAFINSEECTTON {Cont. |
ITYC Assembiy and Tast

A npen boe Lest is perfored per TP=ET-
20000442 and an Acceplobce Test per
1P-AT-2000?442, incloding vibralian and
thermal vacuem. lorgues are spaci fied and
witnessed, traceability nombers are record-
ed and calibrated tools are cheched prior
Lo nse.  Lockheed Marlin Quality and OFMAQ
inspeckions are perlermed at Lhe completion
ol specified FPR operations in accordance
with PAr-2.06.1, PAP-Z2.3, PAP-2.1],
FAP-EG.T1, and PAP-8.5, OPRO personnel
witness [TV bulbton-up amd critical
Lorquing.

The ITWC is pachaged according Lo MASA docu-
menl s NHGRDAD. 1L any MHBSI00 .40 IRY which
delines packaging amd haadling requirements,
Al related docunentation inclading
assembty drawings, Parls List, AlPL, Text
fata, eic.. it gathered and held im a
documentalion feldar assigned specifically
o each assembly. This fpider i§5 retained
for refarence. A EIDP is prepared for
eath assembiy in accordance wikth Lha re=-
guirements al PAP E2.3. Lgckheed Harlin qC
and OMRO personnel witness craling, packag-
ing, packing, and marking, and review e
Flef Fer completesess and Accoracy.
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ACCEPVUANC TL5[ FLOW
- .

Test condecled per Lhe requiresests af HASA
Capproved TP-AT-70(0 ) 647

GLOEPTANCE VIARATION EXCOSURE

120-8B0 Hz: dﬂ#nﬁ ave rise [ram 0.QF
1.04 é"z

0041 y=fHe

3502000 1123 dBifuetave decreazn to 0,086 o’ iz

Tesl Duralinn: 1 wiavlefacis, sprraling

Test Lewel: B.1 qras

POST-VIBAATION FUMCTIONAL CHECK

Test cemducted per the requiremenls ol HASA
aparaved TP-AT-20G07457.

ALCEPTANCE THERMAL-¥ACUUH EXPOSURE,

1.5 cycles total from +115 deq Fim +11 deg F.
A ler stadilization, one hour minimen duralian
at each plateau.  In-spec functlonal tests
perFarmed at each plateaw.

LO3T-ERVIRDNHENTAL PERFURMAHCE TEST

Raom ambinnt perforwmanca Lests conduckad in
accardance will MASA approved TP-AT-Z20007442

TARIELE 1.
M ARDLENT

qEIHz Lo
BO-J1%0 Ha:

Tenll 2. QUALITICATEQN TEST FLOW

EHI

Conducted tegks rum in accordance with the
ronqui remenls of SL-E—QU0ZR, incloading €501,
Cil2, C5N4, 7T, CI0Y, and CEOR.  Radiaked
tesls run im actordance wibth SL-[-0Q07G
including K502, R503, and REDZ sxcepl that the
tesl currenl for RS0Z2 Was 2 amps in Tiew of 20
amps.

QUAL TOR ACCEPIAWCE VIBAATIOH

ci-00 He:
Af-350 Hz:
A50-2000 Hez:
Test Level:
Test Qurativa.

CLIGNT QUALTFICATIOH VEDRAT[ON

Z0=70 lz:
10-500 Nz:
S00-200d |12
Test Leveld:
Tesl Duralian;

THERHAL -YACULY

7.5 cyeles Lolal Fram (120 deg T ta +9 deq F,
AfLer slahilizalian, one hoar mininum doraliosn ot
earh plaleaw.  Lo-spre funclional tests perfareed
al. each plateau.

THEREAL . SIMULATION

HorsL case het and cold adssian envitonments

siavlaled in vacum. Dorlog hot case, in—spee
operalion is remuired for © ol 14 consecubive
hayrs, [During eald gase, in-spoc operation is
required Tor 149 consecutive bours, '

HUHIDITY

1#® hours expusure to #5% AN inctoding Four 24
hnyr temperature cycles of 460 dey F fo +125 deg
e nom-aper-ating,

3 dBfoctave increasing ta 0.067 ggfu;
0.06) actave
3 dB/aclave decrease
7.8 qrms
% mirutessaxis apecating

8 ﬂﬂqulavP mcreasing to 0.4 gesHz
fHx
] dﬂ!nctave decrease
.1 qrms
M minutes/asds non-gperaling
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